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New signal processing methods will improve the accuracy of NIF beamline diagnostics by 2-3%

Motivatior
NIFhas over 100 power sensorson Its beamlinesto measurepulse shapevia a photodiode and digital The Monte Carlosimulationsuccessfullyproducederror bars on the deconvolved
oscilloscope To improve power sensoraccuracy,a deconvolutionis performed usingthe 2 a OA t { 2 a et ISshoavedthat the previousdeconvolutionand signalprocessingechniques
known Impulse ResponseFunction (IRF) Currently, the deconvolvedresult has no error bars the recoveredaresultwith 4-5%error. Thenew methodsof maskingand normalization
Y S | & dzNJBuwcsriaintynéuld be a usefulmetric for anyoneworkingwith NIFshotdiagnostics haveimprovedcertaintydownto 1-2%error.

Thisprojectisfocusedon two aspect0f the deconvolutionproblemin the contextof NIFdiagnostics
1. Howcanwe guantifythe uncertaintyof the deconvolvedesult?
2. Howcanwe minimizethe uncertainty(in a percenterror sense)?

Approach

Setupand Model. Step 1: Mask the IRF Step 2: Normalize the IRF

A NIFpower sensorsystemmodeledand
simulatedin MATLAB

A NIFshot data usedas ground truth for
analysis S |
A Noise drawn from a standard normal

distribution added to truth signalsto N
mimicthe noisyenvironment

P

Step 3: Deconvolve
Methods: P

1. Maskthe IRE Multiply the IRFwith a

SuperGaussian mask  optimally
designedo eliminatelow SNRegions L\

2. Normalizethe IRFE Divide the IRFby
the sum of its entries to reduce any -
biasintroducedby the noise

Monte Carlo simulation gives a 99.7% confidence interval that our recovered result is within 1-2% of the true signal.

3. Deconvolve Convolution Theorem
provides an analytical expressionto Conclusions

?heecggvﬁilng?aSr:g%?L?'Ven the IRFvia Step 4: Monte Carlo Error Analysis The IRFmaskingalgorithm and normalizationimprove our measurementfidelity
4 Mont UC I ES Analvsis Simulat by removing low SNRregions and reducing noise bias The Monte Carlo error
- VIONTE Lario EITOr Analysis Simulate X10000) ——p analysisis robust to future changesFuture NIFpower sensormeasurementawill

10,000 deconvolutions eachwith new

. . . be more accurateand haveerror bars Futurework includesstudyingthe effectsof
noise,and quantifythe uncertainty

multi-channelstitchingon the power sensormeasurement
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